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£1 (54) Title: METHODS FOR MEDIATING GENE SUPPRESION BY USING FACTORS THAT ENHANCE RNAi 

^ (57) Abstract: The present invention is concerned with methods for enhancing gene suppression in cells and in particular it is 
concerned with improved methods for enhancing RNAi-mediated gene silencing by manipulation of factors associated with RNAi. 
The present invention is also concerned with methods for identifying factors which down-regulate as well as those which up-regulate 

^ RNAi. It is also concerned with genetic constructs useful for enhancing or modulating gene silencing and cells harbouring such 

^ constructs. 
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Methods for mediating gene suppression by using factors that enhance RNAi ' 

TECHNICAL FIELD 

The present invention is concerned with methods for enhancing gene 
suppression in cells and in particular it is concerned with unproved methods for 
5 enhancing RNAi-mediated gene silencing by manipulation of factors associated with 
RNAi. The present indention is also concerned with methods for identifying factors 
which down-regulate as well as those which up-regulate RNAi. It is also concerned 
with genetic constructs useful for enhancing or modulating gene silencing and cells 
harbouring such constructs. 

1 0 BACKGROUND OF THE INVENTION 

The use of double-stranded RNA (dsRNA) to specifically interfere with gene 
expression has received considerable attention because of its demonstrated potency in a 
range of organisms, including some which have so far been genetically intractable. 
Termed RNA interference (RNAi), it has been implicated in viral defense, control of 

15 transpositional elements, genetic imprinting and endogenous gene regulation. It has 
been hypothesised to be the central mechanism in post-transcriptional gene silencing 
(PTGS), co-suppression, quelling, and antisense RNA-mediated gene suppression. One 
model that has been proposed is that dsRNA is fragmented into 21-25 nt species by 
dsRNA-specific nucleases, amplified by RNA-dependent RNA polymerase, and then 

20 dissociated and free to attack homologous mRNA by RNA nuclease-mediated 

degradatioa The application of this technique will greatly facilitate the dissection of 
gene function and the validation of genes involved in disease states. 

Recently at least two different strategies have been undertaken to identify the 
cellular proteins composing a proposed multi-protein complex involved in the 

25 recognition of dsRNA and the activation of dsRNA-mediated gene interference. The 
first involves the use of classical chemical mutagenesis or insertional mutagenesis to 
isolate mutants completely defective for RNAi and cloning of the relevant genes using 
complementation. These studies have been carried out in genetically tractable organisms 
such as plants, worms and fungi. The genetic screens described involve the use of RNAi 

30 systems in which the degree of suppression is complete. The mutagenesis produces 

mutants in which the RNAi effect is completely reversed indicating the loss of a cellular 
factor (function) required for the RNAi effect. Thus these genetic screens would most 
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likely miss factors that have subtle effects or rate limiting or rate determining roles in 
RNAi. 

The second strategy for finding key players in RNAi has involved the use of cell 
free assays. These in vitro reconstitution assays, on the other hand, identify cellular 
5 factors that impact on RNAi outside of the cellular context and therefore the cellular 
role of these factors must always be tested. 

However, the major disadvantages of these strategies are that genes will not be 
identified if they are essential to the organism, nor will they directly identify gene 
activities which will enhance RNAi when overexpressed. 
10 Thus there is a need for models which can demonstrate a range of RNAi 

efficacies, with both increasing and decreasing quantitative activities being selectable. 
This would enable the identification of factors which can enhance or reduce the gene 
silencing effect. 

It is therefore an object of the present invention to overcome or at least 
1 5 ameliorate one or more disadvantages of the prior art, or provide a useful alternative. 

SUMMARY OF THE INVENTION 
Through the use of a fission yeast model for the study of dsRNA-mediated gene 
silencing and in the search for factors involved in this process, it was surprisingly found 
that the natural level of RNAi activity can be enhanced by manipulating factors 
20 associated with RNAi activity or efficacy. Thus, it has been found that by increasing 
the steady-state levels of a target nucleic acid sequence in the presence of the same pool 
of the corresponding antisense sequence, or a part thereof, the antisense-mediated 
suppression was not only maintained, but enhanced. This is indicative of an RNAi-like 
mechanism of gene suppression. It has also been found that overexpression of certain 
25 sequences, named herein RNAi enhancing sequences (res'), (also referred to herein as 
anti-sense enhancing sequences - aes), also had the ability to enhance RNAi. 

This ability of RNAi activity to be enhanced in S. pombe provides a model 
system which enables the analysis of RNAi processes and the identification and study of 
factors which either up-regulate or down-regulate its activity. The system has been 
30 further used to identify RNAi enhancing gene sequences which increase PTGS efficacy 
when their resulting protein activities are augmented in vivo. The model used to 
exemplify the present invention and the methods described are also applicable to 
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treatment of disorders in which gene expression requires more efficient modulation or 
silencing. 

According to a first aspect there is provided a method for inhibiting the 
expression of a target nucleic acid in a cell, which method comprises the steps of 
5 (i) elevating in the cell the level of an RNAi factor, and 

(ii) prior, concurrently with or subsequent to performing step (i), introducing into 
the cell a molecule which is, or gives rise to, an anti-sense nucleic acid directed toward 
at least a portion of the RNA transcript of the target nucleic acid, under conditions 
permitting the RNAi factor to increase the degree to which the anti-sense nucleic acid 
1 0 inhibits expression of the target nucleic acid. 

According to a second aspect there is provided a method of increasing cellular 
susceptibility to anti-sense-mediated inhibition of target nucleic acid expression, which 
method comprises elevating the level of an RNAi factor in a cell that expresses said 
target nucleic acid, with the proviso that the cell is to have prior, concurrently or 
15 subsequently introduced thereinto a molecule which is, or gives rise to, an anti-sense 
nucleic acid directed toward at least a portion of the RNA transcript of the target nucleic 
acid under conditions permitting the RNAi factor to increase the degree to which the 
anti-sense nucleic acid inhibits expression of the target nucleic acid. 

According to a third aspect there is provided a method for treating a subject 
20 suffering from a disorder whose alleviation is mediated by inhibiting the expression of a 
target nucleic acid, which method comprises the steps of 

(i) elevating the level of an RNAi factor in the subject's cells where the target 
nucleic acid is expressed, and 

(ii) prior, concurrently with or subsequent to performing step (i), introducing into 
25 such cells a molecule which is, or gives rise to, an anti-sense nucleic acid directed 

toward at least a portion of the RNA transcript of the target nucleic acid, under 
conditions permitting the RNAi factor to increase the degree to which the anti-sense 
nucleic acid inhibits expression of the target nucleic acid, thereby treating the subject. 
According to a fourth aspect there is provided a method for inhibiting in a 
30 subject the onset of a disorder whose alleviation is mediated by inhibiting the 
expression of a target nucleic acid, which method comprises the steps of 
(i) elevating the level of an RNAi factor in the subject's cells where the target 
nucleic acid would be expressed if the subject were suffering from the disorder, and 
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(ii) prior, concurrently with or subsequent to performing step (i), introducing into 
such cells a molecule which is, or gives rise to, an anti-sense nucleic acid directed 
toward at least a portion of the RNA transcript of the target nucleic acid, under 
conditions permitting the RNAi factor to increase the degree to which the anti-sense 
5 nucleic acid would inhibit expression of the target nucleic acid were such expression to 
occur, thereby inhibiting in the subject the onset of the disorder. 

According to a fifth aspect there is provided a method of determining whether 
inhibiting the expression of a particular target nucleic acid or the activity of its product 
may alleviate a disorder, which method comprises the steps of 
1 0 (i) elevating the level of an RNAi factor in a cell whose phenotype correlates with 
that of a cell from a subject having the disorder; 

(ii) prior, concurrently with or subsequent to performing step (i), introducing into 
the cell a molecule which is, or gives rise to, an anti-sense nucleic acid directed toward 
at least a portion of the RNA transcript of the target nucleic acid under conditions 

1 5 permitting the RNAi factor to increase the degree to which the anti-sense nucleic acid 
inhibits expression of the target nucleic acid; and 

(iii) determining whether the cell's phenotype now correlates with that of a cell from 
a subject in whom the disorder has been alleviated or the disorder is not evident, 
thereby determining whether inhibiting the expression of the target nucleic acid or the 

20 activity of its product may alleviate the disorder. 

In a preferred embodiment the target nucleic acid is an endogenous nucleic acid 
or a part thereof, but it may also be an exogenous sequence or part thereof. 
S Preferably the level of the RNAi factor is elevated by introducing into the cell 
/ additional copies of, or agents which give rise to, the RNAi factor. It will be understood 
25 therefore that up-regulating the expression of an endogenous RNAi factor will also 
\achieve the same result and is contemplated herein as part of the invention. 

Preferably thfiiaclQLis selected from the group consisting of a gene, cDNA, 
RNA or a protein. More preferred is a factor selected from the group consisting of a 
Jxanscr^ a component of the RNAi 

30 machinery, a component of the DNA replication machinery and a component of 
translational machinery. Even more preferred is an RNAi factor which is an res 
sequence. 
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Also for preference the factor can be selected from the group consisting of ATP- 
dependent RNA helicase {dedl\ transcriptional factor thil, DNA replication protein 
sna41, ribosomal protein L7a, elongation factor EF-Tu and resl as herein defined. 

Further preferred factors are represented by the res sequences which are 
5 obtainable from transformed cells designated herein W18, W20, W21, W23, W27, W28, 
W30,W32 andW47. 

Preferably the res sequence is represented by any one of Seq ID Nos 1 to 4. 

The preferred cell is a eukaryotic cell and even more preferred is a mammalian 
cell. In certain embodiments of the invention described herein the preferred cell is a 
1 0 Schizosaccharomyces pombe cell. 

Preferably the antisense nucleic acid corresponds to a part only of the target 
nucleic acid. 

According to a sixth aspect there is provided a pharmaceutical composition for 
use in performing the method of any one of the previous aspects comprising 
15 (i) an expressible nucleic acid encoding, or capable of increasing or decreasing the 
expression of, an RNAi factor; 

(ii) a nucleic acid encoding a molecule which is, or gives rise to, an anti-sense 
nucleic acid directed toward at least a portion of the RNA transcript of the target nucleic 
acid; and 

20 (iii) a pharmaceutically acceptable carrier, 

wherein the nucleic acids of (i) and (ii) may be situated on the same or different 
molecules. 

According to a seventh aspect there is provided a pharmaceutical composition 
for use in performing the method of any one of claims 2 to 17 comprising 
25 (i) an nucleic acid which is the target nucleic acid or a part thereof, or an 

expressible nucleic acid encoding a factor capable of elevating the intracellular level of 
the target nucleic acid; 

(ii) a nucleic acid encoding a molecule which is, or gives rise to, an anti-sense 
nucleic acid directed toward at least a portion of the RNA transcript of the target nucleic 

30 acid; and 

(iii) a pharmaceutically acceptable carrier, 

wherein the nucleic acids of (i) and (ii) may be situated on the same or different 
molecules. 
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According to an eighth aspect there is provided a cell having increased 
susceptibility to anti-sense-mediated inhibition of a target nucleic acid expression, 
which cell (i) expresses a target nucleic acid and (ii) comprises an elevated level of an 
RNAi factor, with the proviso that the cell is to have introduced thereinto a molecule 
5 which is, or gives rise to, an anti-sense nucleic acid directed toward at least a portion of 
the RNA transcript of the target nucleic acid under conditions permitting the RNAi 
factor to increase the degree to which the anti-sense nucleic acid inhibits expression of 
the target nucleic acid. 

For preference the cell is a eukaryotic cell but more preferred is a mammalian 

10 cell. As indicated above, in certain embodiments of the invention described herein the 
preferred cell is a Schizosaccharomyces pombe cell. 

According to a ninth aspect there is provided a method for inhibiting the 
expression of a target nucleic acid in a cell, which method comprises the steps of 
(i) augmenting the level of the target nucleic acid or a part thereof in the cell, and 

1 5 (ii) prior, concurrently with or subsequent to performing step (i), introducing into 
the cell a molecule which is, or gives rise to, an anti-sense nucleic acid directed toward 
at least a portion of the RNA transcript of said target nucleic acid, under conditions 
permitting an increase in the degree to which the anti-sense nucleic acid inhibits 
expression of said target nucleic acid. 

20 According to a tenth aspect there is provided a method of increasing cellular 

susceptibility to anti-sense-mediated inhibition of a target nucleic acid expression, 
which method comprises augmenting the level of the target nucleic acid or a part 
thereof in a cell expressing the target nucleic acid, with the proviso that the cell is to 
have prior, concurrently or subsequently introduced thereinto a molecule which is, or 

25 gives rise to, an anti-sense nucleic acid directed toward at least a portion of the RNA 
transcript of the target nucleic acid under conditions permitting the increase in the 
degree to which the anti-sense nucleic acid inhibits expression of the target nucleic acid. 

According to an eleventh aspect there is provided a method for treating a subject 
suffering from a disorder whose alleviation is mediated by inhibiting the expression of a 

30 target nucleic acid, which method comprises the steps of 

(i) augmenting the level of said target nucleic acid or a part thereof in the subject's 
cells where the target nucleic acid is expressed, and 
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CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1 . A method for inhibiting the expression of a target nucleic acid in a cell, which 

method comprises the steps of 

(i) elevating in the cell the level of an RNAi factor, and 
5 (ii) prior, concurrently with or subsequent to performing step (i), introducing into 
the cell a molecule which is, or gives rise to, an anti-sense nucleic acid directed toward 
at least a portion of the RNA transcript of the target nucleic acid, under conditions 
permitting the RNAi factor to increase the degree to which the anti-sense nucleic acid 
inhibits expression of the target nucleic acid. 

10 2. A method of increasing cellular susceptibility to anti-sense-mediated inhibition 
of target nucleic acid expression, which method comprises elevating the level of an 
RNAi factor in a cell that expresses said target nucleic acid, with the proviso that the 
cell is to have prior, concurrently or subsequently introduced thereinto a molecule which 
is, or gives rise to, an anti-sense nucleic acid directed toward at least a portion of the 

1 5 RNA transcript of the target nucleic acid under conditions permitting the RNAi factor to 
increase the degree to which the anti-sense nucleic acid inhibits expression of the target 
nucleic acid. 

3. A method for treating a subject suffering from a disorder whose alleviation is 
mediated by inhibiting the expression of a target nucleic acid, which method comprises 

20 the steps of 

(i) elevating the level of an RNAi factor in the subject's cells where the target 
nucleic acid is expressed, and 

(ii) prior, concurrently with or subsequent to performing step (i), introducing into 
such cells a molecule which is, or gives rise to, an anti-sense nucleic acid directed 

25 toward at least a portion of the RNA transcript of the target nucleic acid, under 

conditions permitting the RNAi factor to increase the degree to which the anti-sense 
nucleic acid inhibits expression of the target nucleic acid, thereby treating the subject. 

4. A method for inhibiting in a subject the onset of a disorder whose alleviation is 
mediated by inhibiting the expression of a target nucleic acid, which method comprises 

30 the steps of 

(i) elevating the level of an RNAi factor in the subject's cells where the target 
nucleic acid would be expressed if the subject were suffering from the disorder, and 
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(ii) prior, concurrently with or subsequent to performing step (i), introducing into 
such cells a molecule which is, or gives rise to, an anti-sense nucleic acid directed 
toward at least a portion of the RNA transcript of the target nucleic acid, under 
conditions permitting the RNAi factor to increase the degree to which the anti-sense 
5 nucleic acid would inhibit expression of the target nucleic acid were such expression to 
occur, thereby inhibiting in the subject the onset of the disorder. 

5. A method of deteimining whether inhibiting the expression of a particular target 
nucleic acid or the activity of its product may alleviate a disorder, which method 
comprises the steps of 

1 0 (i) elevating the level of an RNAi factor in a cell whose phenotype correlates with 
that of a cell from a subject having the disorder; 

(ii) prior, concurrently with or subsequent to performing step (i), introducing into 
the cell a molecule which is, or gives rise to, an anti-sense nucleic acid directed toward 
at least a portion of the RNA transcript of the target nucleic acid under conditions 

15 permitting the RNAi factor to increase the degree to which the anti-sense nucleic acid 
inhibits expression of the target nucleic acid; and 

(iii) determining whether the cell's phenotype now correlates with that of a cell from 
a subject in whom the disorder has been alleviated or the disorder is not evident, 
thereby determining whether inhibiting the expression of the target nucleic acid or the 

20 activity of its product may alleviate the disorder. 

6. A method according to any one of claims 1 to 5, wherein the target nucleic acid 
is an exogenous nucleic acid or a part thereof. 

7. A method according to any one of claims 1 to 6, wherein the level of the RNAi 
factor is elevated by introducing into the cell additional copies of, or agents which give 

25 rise to, the RNAi factor. 

8. A method according to any one of claims 1 to 7,wherein the factor is selected 
from the group consisting of a gene, cDNA, RNA or a protein. 

9. A method according to any one of claims 1 to 8, wherein the factor is selected 
from the group consisting of a transcriptional activator of the antisense nucleic acid, a 

30 component of the RNAi machinery, a component of the DNA replication machinery and 
a component of translational machinery. 
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10. A method according to any one of claims 1 to 9, wherein the RNAi factor is an 
res sequence. 

11. A method according to claim 10, wherein the factor is selected from the group 
consisting of ATP-dependent RNA helicase (dedl\ transcriptional factor thil, DNA 

5 replication protein sna41 , ribosomal protein L7a, elongation factor EF-Tu and resl as 
herein defined 

12. A method according to claim 1 1, wherein the res sequence is obtainable from 
transformed cells designated herein W18, W20, W21 , W23, W27, W28, W30, W32 and 
W47. 

10 13. A method according to claim 11, wherein the res sequence is represented by Seq 
IDNos 1 to 4. 

14. A method according to any one of claims 1 to 1 3, wherein the cell is a 
eukaiyotic cell. 

15. A method according to 14, wherein the eukaryotic cell is a mammalian. 
15 16. A method according to claim 1 or claim 2, wherein the cell is a 

Schizosaccharomyces pombe cell. 

17. A method according to any one of claims 1 to 16, wherein the antisense nucleic 
acid corresponds to a part of the target nucleic acid. 

18. A pharmaceutical composition for use in performing the method of any one of 
20 claims 2 to 17 comprising 

(i) an expressible nucleic acid encoding, or capable of increasing or decreasing the 
expression of, an RNAi factor; 

(ii) a nucleic acid encoding a molecule which is, or gives rise to, an anti-sense 
nucleic acid directed toward at least a portion of the RNA transcript of the target nucleic 

25 acid; and 

(iii) a pharmaceutical^ acceptable carrier, 

wherein the nucleic acids of (i) and (ii) may be situated on the same or different 
molecules. 

19. A pharmaceutical composition for use in performing the method of any one of 
30 claims 2 to 17 comprising 

(i) an nucleic acid which is the target nucleic acid or a part thereof, or an 
expressible nucleic acid encoding a factor capable of elevating the intracellular level of 
the target nucleic acid; 
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(ii) a nucleic acid encoding a molecule which is, or gives rise to, an anti-sense 
nucleic acid directed toward at least a portion of the RNA transcript of the target nucleic 
acid; and 

(hi) a phannaceutically acceptable carrier, 
5 wherein the nucleic acids of (i) and (ii) may be situated on the same or different 
molecules. 

20. A cell having increased susceptibility to anti-sense-mediated inhibition of a 
target nucleic acid expression, which cell (i) expresses a target nucleic acid and (ii) 
comprises an elevated level of an RNAi factor, with the proviso that the cell is to have 

10 introduced thereinto a molecule which is, or gives rise to, an anti-sense nucleic acid 
directed toward at least a portion of the RNA transcript of the target nucleic acid under 
conditions permitting the RNAi factor to increase the degree to which the anti-sense 
nucleic acid inhibits expression of the target nucleic acid. 

21 . A cell according to claim 20, wherein the cell is a eukaryotic cell. 
15 22. A cell according to claim 20 or claim 2 1 , wherein the cell is a 

Schizosaccharomyces pombe cell. 

23. A method for inhibiting the expression of a target nucleic acid in a cell, which 
method comprises the steps of 

(i) augmenting the level of the target nucleic acid or a part thereof in the cell, and 
20 (ii) prior, concurrently with or subsequent to performing step (i), introducing into 
the cell a molecule which is, or gives rise to, an anti-sense nucleic acid directed toward 
at least a portion of the RNA transcript of said target nucleic acid, under conditions 
permitting an increase in the degree to which the anti-sense nucleic acid inhibits 
expression of said target nucleic acid. 
25 24. A method of increasing cellular susceptibility to anti-sense-mediated inhibition 
of a target nucleic acid expression, which method comprises augmenting the level of the 
target nucleic acid or a part thereof in a cell expressing the target nucleic acid, with the 
proviso that the cell is to have prior, concurrently or subsequently introduced thereinto a 
molecule which is, or gives rise to, an anti-sense nucleic acid directed toward at least a 
30 portion of the RNA transcript of the target nucleic acid under conditions permitting the 
increase in the degree to which the anti-sense nucleic acid inhibits expression of the 
target nucleic acid. 
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25. A method for treating a subject suffering from a disorder whose alleviation is 
mediated by inhibiting the expression of a target nucleic acid, which method comprises 
the steps of 

(i) augmenting the level of said target nucleic acid or a part thereof in the subject's 
5 cells where the target nucleic acid is expressed, and 

(ii) prior, concurrently with or subsequent to performing step (i), introducing into 
such cells a molecule which is, or gives rise to, an anti-sense nucleic acid directed 
toward at least a portion of the RNA transcript of the target nucleic acid, under 
conditions permitting an increase in the degree to which the anti-sense nucleic acid 

10 inhibits expression of the target nucleic acid, thereby treating the subject 

26. A method for treating a subject suffering from a disorder whose alleviation is 
mediated by inhibiting the expression of a target nucleic acid, which method comprises 
the steps of 

(i) augmenting the level of the target nucleic acid or a part thereof in the subject's 
15 cells where the target nucleic acid is expressed, and 

(ii) prior, concurrently with or subsequent to performing step (i), introducing into 
such cells a molecule which is, or gives rise to, an anti-sense nucleic acid directed 
toward at least a portion of the RNA transcript of the target nucleic acid, under 
conditions permitting an increase in the degree to which the anti-sense nucleic acid 

20 inhibits expression of the target nucleic acid, thereby treating the subject. 

27. A method for inhibiting in a subject the onset of a disorder whose alleviation is 
mediated by inhibiting the expression of a target nucleic acid, which method comprises 
the steps of 

(i) augmenting the level of the target nucleic acid or a part thereof in the subject's 
25 cells where the target nucleic acid would be expressed if the subject were suffering from 

the disorder, and 

(ii) prior, concurrently with or subsequent to performing step (i), introducing into 
such cells a molecule which is, or gives rise to, an anti-sense nucleic acid directed 
toward at least a portion of the RNA transcript of the target nucleic acid, under 

30 conditions permitting an increase in the degree to which the anti-sense nucleic acid 
would inhibit expression of the target nucleic acid were such expression to occur, 
thereby inhibiting in the subject the onset of the disorder. 
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28 . A method of determining whether inhibiting the expression of a particular target 
nucleic acid or the activity of its product may alleviate a disorder, which method 
comprises the steps of 

(i) augmenting the level of the target nucleic acid in a cell whose phenotype 
5 correlates with that of a cell from a subject having the disorder; 

(ii) prior, concurrently with or subsequent to performing step (i), introducing into 
the cell a molecule which is, or gives rise to, an anti-sense nucleic acid directed toward 
at least a portion of the RNA transcript of the target nucleic acid under conditions 
permitting an increase in the degree to which the anti-sense nucleic acid inhibits 

1 0 expression of the target nucleic acid; and 

(iii) determining whether the cell's phenotype now correlates with that of a cell from 
a subject in whom the disorder has been alleviated or the disorder is not evident, 
thereby determining whether inhibiting the expression of the target nucleic acid or the 
activity of its product may alleviate the disorder. 

15 29. A method according to any one of claims 23 to 28, wherein the target nucleic 
acid is an exogenous nucleic acid or a part thereof. 

30. A method according to any one of claims 23 to 29, wherein the level of the 
target nucleic acid is augmented by introducing into the cell additional copies of, or 
agents which are capable of inducing intracellular over-expression of, the target nucleic 

20 acid. 

31. A method according to any one of claims 23 to 30, wherein the cell is a 
eukaryotic cell. 

32. A method according to 31, wherein the eukaryotic cell is a mammalian. 

33. A method according to claim 23 or claim 24, wherein the cell is a 
25 Schizosaccharomyces pombe cell. 

34. A method according to any one of claims 23 to 33, wherein the antisense nucleic 
acid corresponds to a part of the target nucleic acid. 

35. A cell having increased susceptibility to anti-sense-mediated inhibition of a 
target nucleic acid expression, which cell (i) expresses said target nucleic acid and (ii) 

30 comprises an elevated level of said target nucleic acid, with the proviso that the cell is to 
have introduced thereinto a molecule which is, or gives rise to, an anti-sense nucleic 
acid directed toward at least a portion of the RNA transcript of the target nucleic acid 
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under conditions permitting the RNAi factor to increase the degree to which the anti- 
sense nucleic acid inhibits expression of the target nucleic acid. 

36. A cell according to claim 35, wherein the cell is a eukaryotic cell. 

37. A cell according to claim 35 or claim 36, wherein the cell is a 
Schizosaccharomyces pornbe cell. 

3 8 . Method of identifying a cellular factor capable of effecting and/or modulating 
expression of a target nucleic acid in a cell having the target nucleic acid and a nucleic 
acid which is an antisense of the target nucleic acid or part thereof, which method 
comprises over-expressing said factor in the cell and wherein the expression of the 
target nucleic acid is capable of being enhanced or only partially suppressed. 

39. A factor identified by the method of claim 38. 

40. A factor according to claim 39, wherein the factor is selected from the group 
consisting of a gene, cDNA, RNA or a protein. 

41 . A factor according to claim 39 or claim 40, wherein the factor is selected from 
the group consisting of a transcriptional activator or the antisense nucleic acid, a 
component of the RNAi machinery, a component of the DNA replication machinery and 
a component of translational machinery. 

42. A factor according to any one of claims 39 to 41, wherein the factor is an res 
sequence. 

43. A factor according to claim 42, wherein the factor is selected from the group 
consisting of ATP-dependent RNA helicase (dedl), transcriptional factor /A/7, DNA 
replication protein sna41, ribosomal protein L7a, elongation factor EF-Tu and resl as 
herein defined. 

44. An RNAi factor which is an res sequence obtainable from transformed cells 
designated herein W18, W20, W21, W23, W27, W28, W30, W32 and W47. 

45. An RNAi factor which is an res sequence represented by Seq ID Nos 1 to 4. 

46. A Schizosaccharomyces pombe cell having a target nucleic acid or a part thereof 
and a antisense nucleic acid or a part thereof which corresponds to the target nucleic 
acid or a part thereof, wherein the expression of the target nucleic acid is capable of 
being enhanced or only partially suppressed. 
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DNA sequence for aesl factor (Seq ID No. 1) 

TTTAACTTAGTTCGCTTTG 
GTAACAGTAGATTTTTTGCATCATTAT^ 
5 AGCAAATAGACGTGTTTTCTAATAAAGGTTTTC 
GATGCAGATAATTTATCACAAAAGX3AAATC 
TGAGACAAC^TTTGTTCAAAAGCCGACAATCGATAAAGCAGA 
TTACCCCAGAATGTGAATTAAGCTTTGCT^ 
GTTGTTGAAAGTGGATATTGTACTCCAAAAAACTGTAAAATTAOT 

10 CGGTTTAGTTGAATTAACTATCGATGGGGAAAAG^ 
AACTTCCGTATTACAAAATTTTACAGACTTC 
GCATTGGGTATTCCTCTGAATTATAGTTCTCAA^ 
TGGACCAAAGTGGCTTGTAATTCAACTTCCAAACGCTACAGATGTGCT 
CGAAATTTCAGTCCCTTTCCCAAGTTTGTAAAAACAATGATTGGA 

1 5 CTTTGGTGAATTAGAAAAGACTCGTTTGAAAGCCCGAAGCTTTGCGCCTTTAATACATG 
TCAATGAGGATCCGGCTTGCGGTAGTGGTGCAGGAGCTGTCGGTGTGTATACTGGAA 
TCTCAAAAAACTCCAACTTCTCTATCATTTACGATTTCTC^GGTACAAAATTAAGTA 
ACAAGCAATTTCCAAAGTCAGCGTAGACGTTTCCTCCAATAAATCAAT^ 
TCGGTGGACAGGCAAAAACTTGTATTTCTGGAAAATCGTTTATTTAATGTTTT^ 

20 AAATATTCACTTGCGAGTTTATTTTCCAATACTGAAGACTTTCAATCAATAG 
GCTACTCAAGGAAGTTCACTCATTCAA^GCAAT^ 

CTAGTTACTAGTCATTGAACAATCTACCGAATGATAAAATGAAATTTTGGTTTTTCC 
GGGTAAAAGGAATGTCTCCCTTGCCAGTACTGCTAGGGTTTTTCTTTCGAAGTATAAGA 
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DNA sequence for aes2 factor (Seq ID No 2) 

AGTCCGCTTTGTTAAATTGGCCTCQAGGTCGACGTTAATTAAGCCTGATATGATCGAGC 
5 TTGTCGAAATGGAAATGCGTGAGCTACTCTCCGAATACGGATTTGATGGTGACAATACT 
CCAATTGTTAGCGGCAGTGCTTTATGTGCCTTAGAGGGTCGTGAGCCTGAGATTGGTCT 
CAATAGTATTACTAAATTGATGGAAGCTGTTGATAGTTATATTACTCTTCCTGAAAGAA. 
AAACGGATGTCCCTTTCTTGATGGCCATCGAGGACGTTTTTTCAATTTCAGGTCGCGGA 
ACTGTAGTCACTGGCCGTGTCGAGCGCGGTACTTTAAAGAAGGGTGCTGAAATCGAAAT 

10 CGTCGGTTATGGTAGCCATTTAAAGACTACCGTTACTGGAATTGAAATGTTCAAAAAGG 
AGCTTGATGCCGCCGTTGCCGGTGACAATTGTGGCCTTTTACTTCGTTCTATCAAGCGA 
GAGO^ATTAAAACGTGGAATGATTGTCGCTCAACCAGGAACCGTTGCTCCTCATCAGAA 
ATTCAAGGCATCA.TTCTATATTTTGACAAAAGAGGAAGGAGGTCGTCGTACCCGGTTTC 
GTTGACAAGTATCGTCCCCAACTGTACAGTCCGTACTTCCGACGTTACTGTCGAACTTA 

1 5 CCCACCCTGATCCTAACGACTCAACAAAATGGTTATGCCTGGAGACAATGTCGAGATGA 
TCTGTACGCTTATTCACCCCATTGTCATCGAAAAAGGACAACGCTTCACAGTTGGTGAG 
GGTGGAAGCAGTGTAGGCACAGCTTTGGTTACTGAACTTTTGGATTAGTGCATTTATGA 
ACTTATTGGCTTTAAAAATTTTGCATGCTGAATACCAATATTATGTCCCTTCTCAGAAT 
TCTATAACTACAGTGTCATTATTGTAATAAGACTTTTGCATCCATTGACAATGGTATTT 

20 GATACTTTTATAGTTTCTACTATTGTTAGCCAAAGTTATAAAACAAATAATAAAATAAC 
GTTGAATCAAAAAAAAAAAAAAAAAAAGCGGCCGCGGATCCCCGGGTAAAAGGAATGTC 
TCCCTTGCCAGTACTGCTAGGGTTTTTCTTTCAAACTATGGGA 
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DNA sequence for aes3 factor (Seq ID No 3) 

ATTTCAGACGCAATTCACATGGCTTTTGACTGTATTGCTATTCTTGTCGGTTTAGTTGC 
5 TACGACGCTTGCCAAGATGCCTCTAAATTATGCnTACCCCTTTGGATTTGCAAAAATTG 
AGGCTCTTTCGGGTTTCACTAATGGTATTTTTTTAGTTTTGATTT 
GGCGAGGCATTATATAGGTTATTTCATCCGCCCCAAATGAATACCGACCAATTGTTGTT 
GGTTAGTTTTTTGGGCCTTGTTGTGAATTTGGTAGGTATCCTAGCGTTCAATCATGGGC 
ATAATCATGATCATGGGTCTCATCACCATCATTCCCATAGTAATCATAGTATGTGTCTG 

1 0 • CCTAACACTAGAAATGATATAAATATTTTTGAAGAGTTTGAAGAAGAAAAAGATAATGT 
TGAAGCCCAGAAAATGGGCTATACGAATGACGATCACGTATCCCAACATGAACATACCC 
ATGAGAATAGTCAGGAACATCACCATGAGCATAACCACAATCATGATCACATCCATAAA 
TACAATGAAAAATGCGACCATGAAAGCATAAGTCTCCAGAATTTAGACAATGATCATGA 
CTGTCATCATCACCATGAAAATCATAATATGCATGGCATATTTCTGCATATTATCGCAG 

1 5 ATACTATGGGCTCTGTTGGAGTTATTGTGTCTACTATATTAATACAGTGGTTTTCATGG 
ACCGGTTTTGATCCTTCGGCATCTCTAATAATTGCTGCATTAATATTTGTTTCTGTACT 
TCCATTAATTAAAGATTGGGCGAAGAATTTGCTCTCTGTGACTGATCCAGAATCGGAAT 
ATTTATTGAAGCAGTGTTTGTCGAACATCAGTTTAAGTCACTCCGTTGTCAGTTTATCC 
AACCCTAAGTTCTGGACAAACGAAAGAGGTGAAGTGTATGGAATACTCCATATTCAGGT 

20 GAGCATAGACGGTGATTTAAACGTGGTTCGTAATG^GTATTTAGGAAGCTCTCAATCG 
CTGTACCAAATTTAAAACACATTTGTATACAATCTGAACGGCCAAACAATTGCTGGTGT 
GGAAAATAGTTCTTACATCAGTTGATATCCATACTTATTTACGTGTAATTTTAATTAGA 
TGAATTAATATTTTCTTTATTAGC 
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DNA sequence for aes4 factor (Seq ID No .4) 

TTTACTTTAGTCGCTTTGTTAAATTGGCCTCGAGGTCGA 
5 TAAGAGATATAACATATG 

ACTTCTCCCAAAAGAACTTAAGAAT^^ 

ACGAACAGTAGCGGCAGCAGCCTTAGC^CGCTTAGCGAGCAAAGCT^ 

CCATGATACCCACCACCCCACTTACGACGGGCTTTCGTCGTACTTAGCAG 

CATCAACGGCGGAGACAATAGAAGCGAGTTCGTTCTTGTC 
1 0 ACAGCTAAAACAGCAGCAGTCTTTTGGTGAAT 

GACAATGGCATAAGGAACACCCATCTTCTTGCAaVAAGC^ 

CAATGGGGTCGACATCGCTGGCAATGAGAACCAACTTA 

GCTACAACATGGTTCAAACCATATTTA 

AGACTTGCCGTTGGCAACAGCCTCGGCTTCAGCAACCAAA 
1 5 CAGTCTCAGGACGGTACTTGTTAAGCAACTTGAAGACCTGAG^^ 

AAAGTCTTCTGGAACTGAGCAATGGCAG^ 

GCGACGGCGTTGAAGGCGGATATACTCAGGCCACTTAACAAAACGGCrCAAG 

TAGGTTGGATGTCTTGTCCCCCGGGTAAAAGGAATGTCTCCCTTGCCAGTAGTGCTAGG 

QTTTTTCQTTCGAATAAGGCC 
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